Cyclooxygenase-2 differentially directs uterine angiogenesis during implantation in mice.
Increased vascular permeability and angiogenesis at the site of blastocyst apposition in the uterus are two hallmarks of the implantation process. The present investigation shows that although the proangiogenic vascular endothelial growth factor (VEGF) and its receptor, Flk-1, are primarily important for uterine vascular permeability and angiogenesis prior to and during the attachment phase of the implantation process, VEGF in complementation with the angiopoietins and their receptor, Tie-2, directs angiogenesis during decidualization following implantation. Mice with null mutation for the gene encoding cyclooxygenase-2 (COX-2), a rate-limiting enzyme in prostaglandin (PG) biosynthesis, show implantation and decidualization failure. Using reporter and mutant mice, we show here that COX-2-derived prostaglandins (PGs) are important for uterine vascular permeability and angiogenesis during implantation and decidualization, suggesting that one cause of the failure of these latter processes in Cox-2-/- mice is the deregulated vascular events in the absence of COX-2. The attenuation of uterine angiogenesis in these mice is primarily due to defective VEGF signaling and not due to the defective angiopoietin system.